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"R2VDIANT DEVICE" 

The present invention relates to a radiant device com- 
prising the features listed in the preamble of claim 
■ 1. 

5 Namely, the present description will refer in particu- 
lar to radiant devices used for heating surfaces 
and/or rooms, without limiting in any way the applica- 
tion of the present invention to lighting devices or 
radiant devices of other type, which are designed to 

10 emit energy on wavelengths that can be in the visible 
field, for instance through halogen lamps, in the in- 
frared field or in the ultraviolet field. 
It is known about heating devices operating by radia- 
tion, which use as hot source a lamp supplied with 

15 electric current. 

Whatever the type of lamp used, in the devices accord- 
ing to the prior art the lamp is fitted into a housing 
frame comprising electrical connections that supply 
the lamp and connect it to the frame. 

20 Due to the high operating temperature of such lamps, 
in order to prevent electrical connections from get- 
ting damaged or anyhow not to endanger their yield, 
the latter are made .of materials with a good resis- 
tance to high temperatures and a low coefficient of 

25 heat transmission. 
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In the devices according to the prior art, in order to 
prevent powder or water in external applications from 
getting where electrical contacts are present (thus 
causing possible short-circuits), a screen made of 
glass or anyhow of a material as transparent as possi- 
ble to operating wavelengths, seals hermetically the 
frame housing the lamp. 

The Applicant has found that the heating devices oper- 
ating by radiation according to the prior art can be 
improved under several aspects. 

As a matter of fact, the radiation emitted by the lamp 

should necessarily get through the glass sealing her- 

» 

metically the frame, and is partly reflected and 
partly absorbed and therefore only partly transmitted. 
This necessarily lowers the transmission yield of the 
radiation of the heating device. 

Moreover, the materials which the electrical connec- 
tions of the lamp are necessarily made of (ceramics, 
mica, alumina) are brittle or anyhow extremely stiff. 
Considering that the electrical connections act also 

- as support for the lamp, its integrity can be seri- 

* • • • 

ously endangered even by small collisions or vibra-' 
tions transmitted to the housing frame. 

Moreover, the radiation reflected by the glass towards 
the inside of the frame increases temperature inside 
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the frame, and therefore the various coefficients of 
thermal expansion between .lamp and electrical connec- 
tions lead to mechanical stresses in the lamp, which 
can cause its breaking - 
5 The technical task underlying the present invention is 
to conceive a heating device operating by radiation 
that can obviate the above drawbacks. 

In the framework of this technical task, an important 
aim of the invention is to propose a heating device 
10 operating by radiation that enables to achieve a 
higher transmission yield of the radiation than de- 
vices according to the prior art. 

A further aim of the present invention is to propose a 
heating device operating by radiation in which the 
15 lamp is suitably protected from collisions or vibra- 
tions . 

A still further aim of the present invention is to 
propose a heating device operating by radiation with- 
out mechanical stresses due to thermal expansions. 
20 The technical task and the aims referred to are basi- 
cally achieved by means of a heating device operating 
by radiation comprising the features listed in claim 
1. 

Here follows the description of a preferred but not- 
25 exclusive embodiment of a heating device operating by 
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radiation, given as a mere illustrative and non- 
limiting example, in the accompanying drawings, in 
which: 

- Figure 1 is a longitudinal half-section of a radiant 
5 device according to the present invention; 

- Figure 2 is a magnified view of a detail of the de- 

■ 

vice as in the preceding figure; 

- Figure 3 is a perspective exploded view of a detail 
of the device as in the preceding figures; 

LO - Figure 4 is a section of the device as in the pre- 
ceding figures, made according to line IV-IV of Figure 
3; 

- Figure 5 shows schematically the cooling flow of the 

m 

device here referred to when operating in vertical 

15 orientation. 

With reference to the accompanying figures, number 1 
refers globally to a radiant device according to the 
present invention. 

The radiant device 1 comprises a supporting frame 2 
20 " provided with at least two hooking assemblies 3 de- 
signed for a temporary and/or final arrangement of 
said device in a given place. The hooking assemblies 3 
are further arranged so as to carry at least a radiant 
element 4 designed for lighting, such as for instance 
25 incandescent lamps, fluorescent lamps, neon lamps and 
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the like, or for heating by radiation, such as for in- 
stance infrared ray lamps and/or the like, 
Preferably, the radiant device 1 is designed for heat- 
ing private and or public rooms, closed rooms or open 
spaces, also subject to water spraying, high moisture 
with condensate foinnation and/or to contingent atmos- 
pheric agents - 

As shown in Figures 1 and 2, the radiant element 4 
comprises at least a central body 5 for instance made 
of carbon, which heats up electrically thanks to its 
resistance, having mutually opposed ends 5a. The radi- 
ant element 4 further has at least two electrical con- 
ductors 6 electrically connected to the ends 5a of the 
central body 5 and electrically connected to electri- 
cal connection terminals 7 so as to ensure the elec- 
trical supply to said central body- 

In addition, the radiant element 4 has at least an en- 
velope 8 made of a transparent heat-resistant mate- 
rial, extending basically parallel around the central 
body 5 and the electrical conductors 6 so as to vac- 
uum-enclose the latter on the electrical connection 
terminals 7. 

During the operating state of the radiant element 4, 
the central body 5 defines on the envelope 8 a central 
area referred to with A in Figure A, which is particu- 
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larly subject to heating, whereas the electrical con- 
ductors 6 define peripheral areas B in which tempera- 
ture is dramatically lower than the temperature de- 
tected in area A defined by the central body 5, since 
their resistance to the passage of electric current is 
far lower than the electrical resistance of the cen- 
tral body 5. 

Still referring to Figures 1 and 2, the peripheral ar- 
eas B of the envelope 8 define together with the elec- 
trical conductors 6 and the electrical connection ter- 
minals 7 ends 4a of the radiant element 4, which are 
engaged to the hooking assemblies 3 of the supporting 
frame 2. Advantageously, the radiant element 4 engages 
the hooking assemblies 3 by means of corresponding 
elastic connection elements 9, each placed between the 
end 4a of the radiant element 4 and the hooking assem- 

« 

bly 3 of the supporting frame 2. Each elastic connec- 
tion element 9 is preferably wholly made of silicone- 
based elastomer, so as to act both as shock absorber 
absorbing collisions and/or vibrations, if .present, 
which may involve the. supporting structure 2 of the 
device 1, and as sealing packet between the radiant 
element 4 and the corresponding hooking assembly 3 of , 
the supporting structure 2, 

Advantageously, each electrical conductor 6 of the ra- 
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diant element 4 develops longitudinally for a length 
not below 25 mm, so that it defines on the envelope 8 
a peripheral area B with a convenient extension so as 
to allow the elastic connection element 9 to engage in 

5 a position sufficiently distant from the heating cen- 
tral area A. It can thus be avoided that the elastic 
connection elements 9 are damaged by overheating due 
to the high temperatures reached by the central area A 
of the radiant element 4. 

10 Still referring to Figures 1 and 2, each hooking as- 
sembly 3 defines a housing chamber 10 for housing and 
protecting the above electrical connection terminals 
7. Each housing chamber 10 is further conveniently 
sealed by the corresponding elastic connection element 

15 9, so that the corresponding electrical connection 
terminals 7 are completely isolated from the surround- 
ing environment. 

As can be seen in Figures 1 and 2, each elastic con- 

■ 

nection element 9 comprises an inner tubular portion 

20 12 fitted onto the corresponding end 4a of the radiant 

»• 

element 4, and an outer collar 13 coaxial to the inner 
tiabulaf portion 12 and associated to the corresponding 
hooking assembly 3* 

Each elastic connection element 9 further comprises a 
25 portion 11 basically shaped as a frustum of cone, co- 
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axial to the radiant element 4 and converging towards 
the latter getting away from the corresponding hooking 
element 3. Said portion 11 shaped as a frustum of cone 
extends from a first end 12a of the inner tubular por- 
tion 12 as far as the outer collar 13, thus defining 
with the latter two a ring-shaped cavity 14 pointing 
towards the corresponding housing chamber 10. Prefera- 
bly, the inner tubular portion 12 of each elastic con- 
nection element 9 has in its operating condition a di- 
ameter corresponding basically to the diameter of the 
end 4a of the radiant element 4, but it is preferably 
manufactured with a diameter lower than the latter, so 
that it requires a forced engagement of said elastic 
connection element onto the radiant element 4 . 
In order to ensure an optimal insulation of the hous- 
ing chambers 10 from the surrounding environment, the 
outer collar 13 of each elastic connection element 9 
is advantageously provided on one of its edges 13a op- 
posed to the first end 12a of the inner tubular por- 
tion 12 with at least a circumferential groove 13b, 
designed to engage a circumferential protrusion 15 of 
the hooking assembly 3 of the ' supporting frame 2. 

• • • 

In further detail, the circumferential protrusion 15 
of each hooking assembly 3 defines on said assembly at 
least an engaging opening 16 facing the housing cham- 
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ber 10 and got through coaxially by the end 4a of the 
radiant element 4 . 

In order to ensure a stable engagement of each elastic 
connection element 9, the device can further include a 
5 pair of blocking spacers 10a, each of which is fas- 
tened inside the hooking assembly 3 so as to act axi- 
ally against the outer collar 13 of the elastic con- 
nection element 9. 

Moreover, in order to simplify assembly and/or disas- 
10 sembly of the device 1, each hooking element 3 pref- 
erably comprises a first cap 17 to be associated by 
means of suitable threaded connecting elements 27 to a 
second cap 18 carrying the aforesaid engaging opening 
16. Both the first and the second cap 17, 18 have con- 
is vex portions 17a, 18a pointing outside the housing 
chamber 10 and hollow portions 17b, 18b mutually fac- 
ing each other so as to define said housing chambers. 
Advantageously, each hooking assembly 3 further has an 
inserting portion 19 for the axial engagement of at 
20 least a connecting rod 20 housing electrical conduc- 
tors 21 connecting the electrical connection terminals 

m 

7 of the ends 4a of the radiant element 4. 
The connecting rod 20 extends basically parallel to 
the radiant element 4 and has opposed ends 20a engag- 
25 ing the inserting portions 19 of the . corresponding 
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hooking assemblies 3, after the introduction of suit- 
able sealing packets 20b. Preferably, the connecting 
rod 20 is basically tubular and made of a waterproof 
material, so that the electrical conductors 21 con- 
necting the electric connection terminals 7 of the ra- 
diant element 4 are insulated from the outer environ- 
ment without the need for expensive and bulky box- 
shaped housing frames. 

Still referring to Figures 1 and 2, the supporting 
frame 2 of the device 1 further comprises at least a 
reflecting plate-shaped body 22, basically parallel to 
the longitudinal development of the- radiant element 4 
and having mutually opposed end edges 22a engaged each 
to one of the hooking assemblies 3 of the supporting 
frame 2. Each of the end edges 22a, as well as the re- 
flecting plate-shaped body 22 as a whole, extend 
around the radiant element 4 without intersecting with 
any of their parts the development of said radiant 
element. As shown in Figures 1 and 2, the reflecting 
plate-shaped body 22^ preferably has on each elastic 
connection element 9 a plurality of openings 23 for 
ventilation . 

Said openings 23 are * designed to be engaged by engag- 
ing hooks 24 carried by the corresponding hooking as- 
semblies 3. In detail, said engaging hooks 24 are dis- 
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tributed on the second cap 18 of each hooking assembly 
3 in positions corresponding to those of the openings 
23 to be engaged and are designed to be held against 
the reflecting plate-shaped body 22 as a consequence 
of the aforesaid threaded elements 21 , oriented paral- 
lel to the openings, being clamped, which are used for 
fastening the first caps 17. 

Each engaging hook 24 has in longitudinal section a 
basically T-shaped . profile, with an abutting portion 
24a transversal to the longitudinal development of the 
radiant element 4, and a hooking portion 24b basically 
parallel to the longitudinal development of the radi- 
ant element 4. Thus, when the reflecting plate-shaped 
body 22 is mounted onto the hooking assemblies 3 of 
the supporting frame 2, the abutting portions 24 are 
arranged against inner edges 23a of the openings 23, 
so that the reflecting plate-shaped body 22 cannot 
disengage axially from the hooking assemblies 3 due to 
their getting away. 

It is further preferred that the openings 23 extend 
longitudinally for a greater length than the longitu- 
dinal development of the hooking portion 24b of the 
engaging hooks 24, so as to enable air to get freely 
through the plate-shaped body 22 on its ends. In de- 
tail, the openings 23 have a greater longitudinal de- 
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velopment than the axial development of the elastic 
connection elements 9. Advantageously, the engagement 
between the hooking assemblies 3 and the reflecting 
plate-shaped body 22, together with the engagement of' 

5 the connecting rod 20 into the inserting portion 19 of 
the hooking assemblies 3, build up a self -carrying 
supporting frame 2 for the radiant element 4, which 
can thus be arranged in any desired position. Concern- 
ing this, at least one of the hooking assemblies 3 of 

10 -the supporting frame 2 can have an engaging member 25 
(Figure 1) for connecting the device 1 to a suitable 
vertical stand. One of the .hooking assemblies 3 can 
further be equipped with a pedestal for vertically po- 
sitioning the device 1, as in Figure 5. 

IS The device 1 further comprises an outer protection 
grid 26 extending between the hooking assemblies 3 of 
the supporting frame 2 and arranged on an opposed side 
with respect to the reflecting plate-shaped body 22 . 
The present invention solves the problems found in the 

20 technique and achieves the proposed aims. 

First of all/ the radiant device 1 according to the 
present invention enables to heat and/or lighten effi- 
ciently any kind of place, inside and/or outside, even 
in presence of water spraying, condensate and mois- 

25 ture, thanks to the full insulation of its electrical 
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connections and of the conductors required for device 
operation. This advantageous feature is due to the co- 
operation between the hooking assemblies 3 defining 
the housing chambers 10 containing the required elec- 
trical connections^ the elastic connection elements 9 
insulating said housing chambers 10 on the ends 4a of 
the radiant element 4^ and to the connecting rod 20 
. which protects the electrical connections between the 
ends 4a of the radiant element 4. 

It should further be added that the elastic connection 
elements 9 grant to the radiant element 4 an efficient 
damping effect for collisions and/or vibrations^ if 
present, which could otherwise damage said radiant 
element . 

It should also be noted that the outer shape as a 
frustum of cone of each elastic connection element 9, 
together with the openings 23, enables an optimal op- 
eration of the device 1 also in vertical position. As 
a matter of fact, in such a situation, the elastic 
connection element 9 struck by ascending hot air de- 
flects the latter towards the openings 23- Hot air can 
thus get in from the openings 23 placed below and lap 
the walls of the radiant element 4 and of the reflect- 
ing element 22 so as to prevent their overheating, and 
then get out from the openings 23 placed above without 
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heating too much the upper area of the device 1 and 
its electrical components. 

Moreover, the shape as a frustum of cone of each elas- 
tic connection element 9 is such that the radiations 
5 emitted by the heating element reach the surfaces of 
said elastic elements with very small angles of inci- 
dence, so as to prevent their overheating- Also air 
discharge through the openings 23 contributes to cool 
the surfaces of the elastic connection elements 9. The 

m 

10 presence of the openings further reduces in an advan- 
tageous way heat conduction towards the hooking ele- 
ments 3 and radiation reflection towards the elastic 
connection elements 9. 

It should further be observed that the constructive 
15 features of the concerned device are such as to pre- 
serve its components from anomalous stresses due to 
thermal expansions. In particular, the elasticity of 
the elastic connection elements 9 enables to compen- 
sate efficiently the different coefficients of thermal 
20 expansion of the radiant element 4 and of the reflect- 
ing element 22- Thermal expansions of the reflecting 
element 22, if present, are helped by the hooking ele- 
ments 3 mutually getting away, and by the inserting 
portions 19 sliding on the ends of the connecting rod 
25 20. 



